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ABSTRACT ' ^ ^ 

' ^ This study was designed -to determine if thf failure 

of previous inve^stigations to find habituation, and response to ' ^ 
novelty in infants youiiger than 2 months of age was because the 
s'timuli used were too complex or because a constant' number of trials 
rather than an individual criterion of habituation was vised A 4:otal 
of 24 infants between 5 ^and 6 weeks of age were ""divided into three 
groups and given pretest to show that they, had no iiiitial preferen<3e ' 
for ^ith^r of two stimuli , which differed in complexity . Next," all 
infants were given some familiarization with one of the stimali, 
followed by a ppst'tesr /on both stimuli. During the familiarization » 
period, the three groups were treated di£f ereiitly : each of two groups 
was familiarized with either the cpmplex or^^ simple stimulu^^ and the 
third group was familiarized witji the complex stimulus, but alloiJed 
only half as '^many familial:ization "trials. Results ^ indicate that: (1) 
S'^week-old infants do habituate to visual stimuli, (2) previous 
failures to- demonstrate habituation were due to stimulus and 
procedural limitations, and (3) preferei^ce for novelty is found 
following attainment of individual habiiusftion criterion; while 
preference for familiarity is found following a period of 
familiarization too short to permit ^ attainment of such a criterion • 
(BRT) 
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Several reviewers have ppinted out in r^cetit ^yeays that in spite of 

the imptessive demonstrations of classical conditioning mid instrumental 

^ ^ ' / * ^ i. 

learning in neonates and v^ry young infants, the numbers of trials and the^. 

methodological complexities involved in such demons titrations seem ajrgue | 

^against those learning mechanisms being the juajor processes through which 

behavioural change occurs in the infant in. real life. Some simpler mechanism . 

. ^ ' ' . \ . . 

of mbdifiability seems to b^ called for, "and at this poir^t, habituation is 



Y^"'*' Jeffrey and Cohen pointed out that visual-iiabituation had not been adequately 

^^^^ ^ ■ ■ . ^' - ■ ^ 

demonstrated in Infants "younger than 2 mojiths O'J.d, and Cohen and Gelber (in 



••ii 



erJc ? 



press) interpret currently availa^re data ott this point as ^^cjonflioting. These 
reviewers have suggested that age differences in habitu^j^tion may possibly 

o , • - ^ 

reflect -basic changes in .infant capabilities with age.^ 

^ , / ^ ^c.. 

Paper presented at i^eetings of the Society for Research ip Child Development 
Denver; jCplorado, April, 1975. ' * . 



the mechanism choice for many -experimenters. It is a process 'that has ^-f 
traditionally been considered neither growth nor true learning, and it has 
been demonstrated in a wide range of species, some^f which do not show ^ 
^ classical or operant learning. ^ . ^ . 

(^S^, There is , hbVever, a stumbling blocJc ,in the promotion of halsltu^tion q 

as a majdr mechanism in the first few months, that being „the embarrassing'* ' ° . 

fact that habituation — at least to visual , stimuli — -has been as di^-ficult to 

r * \. ' ^ 

* * ' i 

obtain in young „ infants as have more complicated f6rms of learning* In 1971 



While-^mpst investigators »who have, tried to habituate infants less 
than 2 months old to visuM stimuli have i|et with complete failure, there 
are at^least two investigators who have found such habJLtuation in some 8*b- 
jects.K In- twd'^' studies (Friedman, ,1972 ; Friedman, Bruno, and •Vietze, 1974) ^7 
Friedman has found habituation' in feome,, proportion of neonates, when an 
;8-sccoiid decremeifiLt in looking time was used as the hati^tuation crfterion. 
"Self (in press), worlcii^g in Horowitz's lab,^ found habituati?^h in some of her ^ 
5-weeli^old subjects. Both Ffiedman and Horowitz have'tirgued pt&rsuasively 
that two jnonths does not represent any deyejjopraental barrier for the capacity . 
to habituate to visual stimuli," but instead, that the barrier probably li^^-"^'"' 
ill the stimuli ai^d procedures used. * . ' ' ' 

We Heartily a^ee. ^ It is out belief that previous failures to find 

habitiuafcion in infants iess than two months old have been due to the tis^ of ^ 

-. J ' ^ ■ J . 

/ . . . ^ ^ " , . ^ 

a ffked number of habituation trials on^whiq^ the stimuli^ presented .were so , 



conjplex that young infants were unable^ to habituate to them in the time 
allowed.* This belief is based on findings in the literature that: , ^ 

1) older infants generally habituate faster than do younger infants; 



f 



^) simpler stimuli produce habituation irore' readily than do more 
complex stimuli, , ... « ^ 

" fn contrast to the usual findine on infants more than two months bid. " 
most studies of younger infants have failed to find a fy^ef erence^^or a npvel 
sti^ultj^s^TEo Holding a familiarization perioji. If yoijinger^ infants do. notj really / 
habituate, then it ,^.eems' reasonable that they also do not subsequently prefer 
a novel stimulus. But, surprisingly,' there have been seve|:5^1^^indings in young 
infants *of increased prefet^ce for the familiar stimul^is following exposure to 
It e.i.. Wether ford and Coher/; 1^3., • ^\ \ {, , f n' 



' 0 



Perhaps>^his is the tjtljie t,o introduce a necessary distinction, 'that 



between" habituation and familiarization. Familiarization, is taken bfo be any 

Wrocedure o^r any duration that gives .tlWe in^t peifcBpttial experiett^e ;witj|— - 

, " ■ . ■' ■"■ ' " i / » . ■» 

•that IS', .makes him more = familiar with— a- particular stimulus. This f dmiltar- ^ 

■ H ' * _ 

izat/oft may jnay not be surficient to prbdifce , habituation, which is defined * 

aska decxeinent in the infant's response to the fainiliarize4 stimulus down, to • 

some critekon'level— -far example, to'^ess thail 50%Vaf ther infant's original 

response to the stimulus.. ' ^ . - ^ 

The finding that infants who iiave beenK|amil4ahLzed with, but not 
fiully habituated -to a stimulus, subBeqiiently prefer .fhat stimulus «.to a novel ( ^ 
one. fits very well with optimal level Cheories/like those Be:rlyne (1963) or 

^ ■■ ■ ■ ' ^ i * * : " ■ ^ 

Hunt; (J965), which pxedicfc tjiat as a stimulus bedomea'^ore f amiliar^, the infant*^ 
fixation on it shoulc^ first increase and then detreas^. • ^uch a'n inyettfed U- 



shaped fun^tiprt. is also suggested by the^backward habituation curve obtained 
^n-f our-month-^^'lby When and Gelber (in pres^) . They^ found that the curve 
Obtained by iplottiig backward from the habituation cr.iterion did hot" have the 
slow decline o\^er trials characteristic of "t'he forward habituation curve, but 
iristead, the infants' looking increased Vith familiarization, reaching a peak 

in^ediatfeiy before a sudden drop to a low *-cr iter ion level. i*' 

•- • ■ ». «» . 

To summarizfe our own position: we- feel that previous studies have 
generally failed to find habituation and response to nove^^fj^^ in ittfantjs younger 
than two months old becau^ie the' stimuli used ihave been fairly complex* §nd & ^ 
constant number of trials rither than an individual criteripn pf habituation 
has been used. The usual consequence has been that in the cSns'tant time allow- 
ed, most .younger infants have, either not become familiar with the' stimulus ^t 



all— inf;which .case they^^how no preference or either ?the so-called familiar 
stimulus^'^or the. ^o-called novel' stimulus—or they haVe become familiarized 



irlth, the stimulus to ^qroe ex^tent^but noiTlBriough to habituate to It — in which 
case ;they^end up preferring the f amilxa* stimulus* • ^ . 

, The following research was undertaken to test this point of View»» 

/nfaxits to thre^ dilferent groups were all given pre-tests. to sh'd^ that they. 
• ' ' ' . . ' . "\ ■ 

,had no initial^ preference for either of two stimuli^, one of whiih was more v 

r ' , ^- . • 

complex than the other. Then, *11 infants Were , given, some famillarizatldn 

with one of tl^^st^^ fojllowed by. a post-test /on both st:(.mull -to see if 

there was any preference ^for either th^ famill^ or the ngyel^-Cthat is/^un- 

familiarized) stimulus • ' ; - • • . 

The thr^ groups weret tre^ited different ly^nly during the familiar- 

ization' period/ . The first group was run to habituation 'criterion on the 

slmpJter of -the tyo stimuli^-^ur hypoth^is was that t-Cls group would habit- . 

uate rather quickly and then prefer the .novel stiinul\i^. -The second group was 

*^ * ' ^ • ^ 

aliso run to the same habituiatljon criteJLon, but with the more complex stimulus*. 

^ " " ' • ^ , ^ w • 

The hypothesils was that although this^v,roup would take longer xo reach c?irerion 



it would? also .hablfcuat^ agd prefer tlie novel, stimulus. ' Finally, a third group, 
was familiarized on the same complex stimulus that wais shown to the second 
grcyrfp, but was allowed only half as many-' familiarifiation trials. It was our 
tiypotlj4sis that thl^ gTOup would not reach the habituation criterion and would 
subsequently .prefer the familiar rather than the novel stimulus. 

Each of the thit^e groups contained, eight subjects, f out boys and four 
girls. The infants were between their 5-weelc'and 6-week birthdays, and were 



voiunteerfed for the research by the.ir parents in response to a printed. request 
given to mothers in maternity wards of three hospitals ^n .the Greater Vancouver 
areaS $ A total pf 31 subjects were run,^but 7. failed to complete th© experiment- 
al passion, because of crying and fussing. . - ^ • 

• .The stimuli were black and white checkerboards, one a' 2 x 2^ and one an. 



*8 X 8, each 4 1/2 inches* square. These checkerboarrfa. were cht)sen on the 
basis of^data obltained bylBrehhan, Ames, and'**Moore (1966) ; 'Vho showed that , 
S-'week-olds icbked most at /the 2 x 2,^ while* S-week-olds looked most ^t, the 
8 X 8. Subjects hal^ay between 3 anjd 8 weeks-rthat is, 5^ta-6 weeks/old — ^ 
have been shown to look equally at both stimuli/ ^ ' ^ 

In- the present study a stimulus, printed on a white card, >fa8 pye«- 
eltit;ed 11 inches above the infantas face and directly in his line of viaiqii.^as 
taft^lay Ojj^ .his back inside aii experimental phamber. Looking time on each trial 
was recorded by an oljserv^r, who watched the infant eyes tKrouj5h a peephole 
besid^' the st^mulue card, and pushed- a button thA activated a^^ustrak event . 
recorder whenever the ^infant was f'i'xating the stimulus. Average agreenient 
between 2 independent observers on 7 infa.nts was 93%. 

y Throughout- the entire session a .trial started with the infant fixating 

^ ■ » . - ^ • ■ <. ' 

the stimulus, and ended/ the fix:st time after. 15 seconds of presentation that 
the infant looked away from the st;lmulus. This* definition af a trial was 
aefopted as a compromise between the convjetitlonal fixed length of trf.al and' the 
"irifant control" procedure used by Horowitz et gl. (1972) and by Cohen (1972), 
in which the length of trial is completely cofttrollednjy the infant, and con- 
sists essentially of the length of the infant's first fixation- 

. The inter-trial interval was approximately 10« seconds in duration, 
'except when it ^as necessary to take longer to quiet a fussing infan^. Unfor- 



tunately, with 5-week-olds this is a fairly frequent occurrence 



.J 



Each pre-test ^nd post-test consisted of 2 trials oil each of the two 
stimuli, in j^n MRBk order, A representing the stimulus not being familiarised, 
and B the stimulus familiarized. Aft^y>the pjfp-test, members of Group 1 were 
presented with the 2x2 stimulus and run^to a stringent criterion of habitua- 
tion. *The criterion was 2 cohsecutive set^ of 3 consecutive* trials during- 



which the' infantas. average looKing time was l^se than 111 oi hisfaverage 
i^ooking' time pn t1\e first 3 habituation trials. .-The members of Group ^"2 were* 
habituate<|_ to the same criterion on the .8x8 che^ckerboardi . The members of 
Group 3 were aj^o presented with the 8 x 8 jfcheckerboard, but were allowed only 
the average number of familiarizjiition ♦•rials that members^ of .Group 1 had taken 
to 'reach criteif-ion on the 2 x'2 checl/erbdard.* • ' 

• \- • ■ ■ , ' ^* ' ' "j ^ ■ ' 

The results obtained for the 3 groups are shown in 3 separate figures, 
- . • ' / ' ■ - 

(Figures 1, 2} 3). ' Each figure shows the.^ean number of seconds per trial 

spent fixating the 2x2 and the 8 x 8 on the pre-test, 'and the «ame 2 stimuli 

on the post-test. Between pre- and pos.t-tests is a backward habituation curve, 

the plotted points showing mean looking times for all trials on which ^t least 

1/2 of th^. subjects in a- §rdup were represented. . o 

Figure 1 shows the result^for Group 1, which was rtin to criterion on 

" • * . . ^ - ' " ,■ { . 

.the simple 2x2 stimulus. ""All 8 members of Group 1 habituated. The numbet 

*• ' * ' ' " ■ 

of trials *to. reach criterrion ranged from 10 to 18, with a mean of 13.5 trdals. 

On the post-test all 8 subjects looked longer at the novel 8 x 8 stimulus^ than 

c 1 • , . ■ ^ . ; . ^ 

.- ' . '> 

at th^ familiar 2x2 stimuli»s. - * 

' ^ { 

Figure 2 shows the results ior Group^, which was run ta criterion on 
the complex 8x8 stimulus. All 8 members of Group 2 .habituated. The number 
of trials '^to^ach "criterion ranged fr^ 1& to 39, with a mean of 26 trials — 
approximately twice the number of trials' taken to TTeach criterion on the 2x2* 
On the post-test all 8 subjects! looked ^onget at the novel 7x2 stimulus than 
at the familiar 8x8 stimulus. <v / 

Figure 3 shows Group 3, which' was familiarized with the 8x8 stimulus 

^ \/ , . ■ ^ ^ 

fox 13 trials, the same number^ of trials if took ^Jroup 1 to reach criterion on 

■ f « . — 

the 2x2, but only 1/2 the number of trials it took' Group 2 to reach criterion 
•on the 8^x 8. Since none of the subiects in this group cam^ anywhere near ' 



reachdug criterion, theii* position on the Trials from Habituation continuum 
has been estimated by assuming they would have taken as long as did Group 2 
to reach criterion on the ^same stimulus. In this Vroup on the post-teet all 
^ a 'subjects looked longer at the familiar R x 8 stimblxis than a,t the novel 
2x2 stimulus. r\ ^ ^ ' ^ 

Analysis of variance of looking times at the two stimuli revealed a 
significant Groups x Pre-fost x Stimulus Gomplexity interaction, F (2, 21) « 
6.36, p<.*01- Individual t-tests of differences between times spent looking 
aCth^ 2 5c 2 and times spent looking at 8 x 8 showed that while there were no 
significant differences during the pre-tests, post-tests in all 3 groups were 

significant at .01 or better. More compelling than significance levels, how- 

r'^ r , ^ ' . : ' 

ever; is the agreement among the sub'jects. To put it simply, every one^f the 

16 infants who habituated then preferred the novel stimulus, and every ,one of 
the 8 infants "who were familiarized but not -^allowed^ to reach habituation pre-, 
f erred the familiar stimulus. • * ^ ^ ' 

,We believe that the^se data show: 
, ^ 1. that 5-week-old infants^ dof habituate to visual stimuli, 

2. that previous failures to demonstrate habituation have been 
" ' . due to stimulus and procedural limit^Eions rather than to any 

inherent inability of young infants, ^ 
and 3. that preference for' novelty is found following the;attainment 
of a stringent individual habituation cr^.terlon, while prefer- 
. c; • ence for familiarity is found ^following a period of famlliar- 

Izatipn too short to permit the attaJUiment ^f such a criterion. 
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